Synthesis of poly hydroxypropyl methacrylate cryogel incorporated with Zn/Ce substituted hydroxyapatite nanoparticles for rejuvenation of femoral fracture treatment in a rat model.
Designing biomimetic biomaterials influenced by the common complex structure of hard tissues is yet a test these days. The control of bio-mineralization procedure onto biomaterials should be assessed before the use in medical applications. Coming to the bone rejuvenation applications, this work assessed the in vitro antibacterial activity and interacting between osteoblast cells (MG63) on poly (hydroxypropyl methacrylate) (PHPMA) cryogel consolidated with Zn/Ce substituted hydroxyapatite (MHAp) nanocomposite (PHPMA/MHAp). Osteoblast cell multiplication, morphology, and metabolic action were assessed through various conventions. The functional group, texture, mechanical properties, and protein adsorption profiles of the fabricated nanocomposite were analyzed by the FTIR, XRD, SEM, and mechanical examinations, respectively. The bacterial activity of nanocomposites was additionally assessed against E. coli and S. aureus microorganisms, individually. Nanocomposite advanced endo-chondral ossification at the messed up parts of the bone deformity than cryogel did. These results recommend that PHPMA/MHAp nanocomposites joined the good innate properties of each polymer and bioceramic, giving a mechanically powerful, cell-responsive, and permeable stage for hard tissue applications.